Osteogenic gene expression decreases in stromal cells of patients with osteonecrosis.
Nontraumatic osteonecrosis is related to alcohol and glucocorticoid with unknown pathogenesis. Increased adipogenesis decreases bone morphogenetic protein 2 (BMP2) gene expression after glucocorticoid treatment. Lovastatin enhances BMP2 gene expression in rodents, reverses the effects of glucocorticoids on bone, and prevents glucocorticoid-induced osteonecrosis in chickens and humans. We hypothesized patients with osteonecrosis are more susceptible to glucocorticoid treatment than patients without osteonecrosis. Marrow stromal cell cultures from 14 patients with osteonecrosis, and 10 patients without osteonecrosis were treated with dexamethasone (0.1 micromol/L), lovastatin (1 micromol/L), or combined treatment. BMP2 and osteocalcin gene expression were evaluated by reverse-transcriptase polymerase chain reaction and real-time polymerase chain reaction. The suppression of BMP2 by dexamethasone was more pronounced and the enhancement by lovastatin was less pronounced in the osteonecrosis group. Dexamethasone suppressed osteocalcin in the osteonecrosis group. Among the subgroups of osteonecrosis, suppression of BMP2 and osteocalcin by dexamethasone occurred in glucocorticoid-induced osteonecrosis group. Our data suggest individuals who are more susceptible to a glucocorticoid-induced decreases in BMP2 and osteocalcin gene expression are more likely to have osteonecrosis, especially glucocorticoid-induced osteonecrosis.